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POTASH and POTATOES 


ial In agriculture, the cheapness of production depends largely 
4 upon the fertility of the soil. Potatoes are greedy feeders on 
- potash. They use more of this plant food than nitrogen and 
° phosphoric acid combined. To grow a good crop of No. 1’s, 


soil and fertilizer must supply at least 200 lbs. of available 
potash (actual K.O) per acre, Consult your official agricultural 
adviser or experiment station about the fertility of your soil. 
Write us for information and literature on how to fertilize 
your crops. 


American Potash Institute, Inc. 


| 1102 SIXTEENTH ST., N. W. WASHINGTON 6, D. C. 
| Member Companies: 

American Potash & Chemical Corporation 
Potash Company of America ¢ United States Potash Company 


THE “STANDARD” 


Potato and Onion Grader 


Not only “STANDARD” but “SUPERIOR” in 
Economy, Accuracy, Speed, and Adaptability. 


More Boggs Graders in use than all other makes 
combined—there must be a reason. Send for our 
new circular and price list. 


BOGGS MFG. CORP., Atlanta, N. Y. | 
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Niagara leaves nothing to chance when formulating insecticides 
and fungicides. Only the best quality active ingredients are used. 
These are blended by a special milling process with the highest 
grade inerts. The milling operation is done in small batches. A 
numbered sample from each and every batch is rushed to the 
laboratory. Here the sample is carefully analyzed to assure that 
all chemical and physical standards are met—for your protection! 
Then and then only is the batch bagged and labels stamped with 
the laboratory control number. 

There's crop safety in these numbers and economy too. You'll 
find Niagara dusts always flow freely and cover the crop with a 
minimum of pounds per acre while giving maximum protection. 


Ni agafa INSECTICIDES AND FUNGICIDES 


Niagara Chemical Division 
FOOD MACHINERY AND CHEMICAL CORPORATION 
Middleport, N. Y., Richmond, Calif., Jacksonville, Fia., Tampa, Fia., 
Pompano, Fia., New Orleans, La., Greenville, Miss,. Harlingen, Tex., 


Pecos, Tex., Canadian Associate: NIAGARA BRAND SPRAY CO., 
LTD., Burlington, Ontario. 
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STANDOUT PROTECTION 


For Your Potatoes! 


Widely used in potato-growing areas from coast to coast, 
these General Chemical spray materials have a reputation 
for standout fie'd performance against “bugs” and blights. 


FOR ALL COMMON POTATO IN- 

* SECTS— Mixes easily. One galion 
GENITOL” EM 25 Potato Spray Onc sain 
25% DDT Emulsifiable Concentrate ep be ot with copper fun- 
gicides such as “5307 Spraycop. 


EXCELLENT COMBINED PROTEC- 


GENICOP* SPRAY POWDER TION against insects and dis- 


eases. Has exceptionally high 
25% [DT—72% Basic Copper Sulfate potency. Especially made for 


better coverage, higher “kill.” 


“930” SPRAYCOP® FOR BLIGHT CONTROL—Micron- 


53% Neutral Copper Fungicide particle; easy-to-use . . . no pre- 
liminary mixing necessary. Ex- 


“340” SPRAYCOP*, with spreader- cellent covering and wetting 


adhesive, 34% Neutral Copper Fungicide qualities. 


FOR ALL COMMON POTATO 


GENITOX* and S-75 INSECTS—Micron-particle; wet 


and disperse readily in hard or 
50% and 75% DDT Spray Powders soft water. Processed for maxi- 


mum deposit, minimum run-off. 


GENITHION® P-15 and P-25 HIGHLY EFFECTIVE FOR APHIDS— 
SPRAY POWDERS Also Colorado potato beetle, 


: 5 leafhopper, flea beetle. Fine par- 
Contain 15% and 25% Parathion ticle size gives better coverage. 
FORMULATED TO REDUCE DUST 


EM 5-25 EASY TO MIX—This emulsifiable 


PA RATHION-DDT EMULSIFIABLE liquid concentrate combines ef- 


fectiveness of Parathion and 


Contains 5% Parathion; 25% DDT DDT in one spray material. 


Order from your Orchard Brand dealer now! 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
OMicrs Yat Atlanta Balt Birmingham 
Bridgeport 
Minneat 
St. Lowis isco Seattle Yiu 
In Wiscomsin: General Che al Company, Ine Milwaukee, Wis 
In Canada: The Nichols Chemical Company, Limited 
Montreal * Toronto * Vancouver 
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INTRODUCTION 

Retrigeration is regularly used to delay the development of decay, 
reduce loss in weight, and preserve the fresh appearance of new potatoes 
in transit and storage. When some transit refrigeration services are used 
the temperature of the potatoes may be reduced to 40°F. or slightly below 
in the colder parts of the load. Under commercial handling such potatoes 
may be shifted from the low temperatures of transit and storage to rather 
high temperatures often prevailing in market channels. Though the tubers 
may appear uninjured when removed from the low temperatures. injuries 
may become pronounced at the higher temperatures. 

experiments were undertaken, therefore, to determine, by holding tests 
under controlled conditions, the effects of low storage temperatures on the 


* The author appreciates the advice of E. J. Koch in the statistical analysis. 
* Associate Pathologist. 
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appearance of uninjured and injured tubers after they were moved to a 


lugher temperature, 


MATERIALS AND MetHops 


Two experiments were conducted with Irish Cobbler potatoes dug 
when the vines were about three-fourths dead and picked up and taken 


from the field immediately. 


In the first experiment potatoes were dug, skinned and brutsed, and 
exposed in the field at Elizabeth City, North Carolina. A portion of each 
lot of potatoes was kept uninjured, and corresponding portions were 
skinned and bruised and then placed in burlap sacks im a packing shed 
or exposed to the sun and wind from 2 to 4 hours. Tubers with the 


skin nearly or completely intact were used for the uninjured class. To 
obtain severe feathering (skinning) the tubers were placed in burlap 


sacks and shaken, a procedure which in many cases removed as much as 
OO) per cent of the skin. Part of these skinned potatoes were hit with a 
metal file to mflict an additional injury resembling a deep shatter brutse. 


The tubers to be exposed were divided into 40-pound lots and placed in 
burlap sacks in the middle of a freshly plowed field. During exposure 


the sacks of potatoes were far enough apart to allow free air movement 


and an equal opportunity for possible wind damage and heat absorption. 


The tubers for the unexposed lots were held in a packing shed during 


this period. The air temperature during exposure averaged 76.5°F.. with 


a maximum of 78° and a minimum of 76°. The day was slightly cloudy. 


There was a light breeze, and the relative humidity averaged 55.6. per 
cent during the period of exposure. After exposure the tubers were hauled 
in a closed panel truck to Beltsville, Marvland. The contents of the 
burlap sacks of each treatment were then thoroughly mixed and three 


1O0-pound lots from the nuxture were put in paper sacks and stored. About 


86 hours elapsed after digging before these tubers were placed in storage. 
During the first week after treatment, called herem the initial storage 
period, the LO-pound lots of each of the treatments were held at 40°, 50°, 


and 7O>R. All of the lots were then moved into the same 70° room and 
held for an additional week. At the ends of the first and second weeks all 


the potatoes and those browned or decayed were weighed. 


Tubers for the second experiment were obtained Accomac, 


Virgima, and were hauled immediately to Beltsville and stored at 70°F. 


Because weather conditions were not suitable for conducting the experiment 


seven days elapsed before the potatoes were injured and exposed in the 


same manner as in the previous experiment. The air temperature during 


the exposure pertod averaged approximately the same as in the preceding 


experment and the maximum for the exposure period was the same, 78 
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No records were obtained on relative humidity or air movements. After 
treatment the tubers were placed in paper sacks and stored during the 
initial storage period at the same temperature (40°, 50°, and 70°) as 
in the first experiment, and later were moved to the 70° room for the 
second week. At the ends of the first and second weeks all the potatoes 
and those browned or decayed were weighed as in the first experiment. 
Throughout the two experiments the temperatures of the storage rooms 
remained relatively constant. An attempt was made to keep the relative 
humidity of all the storage rooms at 85 per cent. This was accomplished 
with only a moderate amount of variation except in experiment 2 in 
the 50° room, where the humidity dropped to approximately 50 per cent. 


RESULTS 


Total Weight Loss During Two Weeks’ Storage 

The effect of the initial storage temperature on the total loss of weight 
of the injured potatoes, determined as percentage of the original weight, 
was too erratic for definite conclusions to be drawn. The weight loss of 
the uninjured potatoes, however, was consistently less when they were 
stored the first week at 40°F. than when stored the entire two weeks at 
70°. Injured potatoes in all cases lost more weight than the uninjured 
and this difference was highly significant regardless of initial storage 
temperature. The effect of exposure was not significant. 

Weight Loss During Final Week at 70° F. 

In both experiments it was fourd that the temperature of the initial 
storage period had a highly significant effect on the weight lost by new 
potatoes during the final week at 70°F., as shown in table 1. In experiment 
} potatoes stored constantly at 70° lost significantly less weight during 
this period than tubers stored initially at the two lower temperatures. Also 
those stored initially at 50° lost less weight than those stored at 40°. In 
the second experiment there was no significant difference in weight loss 
of potatoes that had been stored initially at 70° and 50°, the weight loss 
at both temperatures being somewhat erratic; but potatoes from both of 
these temperatures lost considerably less weight than the potatoes stored 
initially at 40°. It is also shown in this table that injury significantly 
increased the weight loss during this storage period and was more im- 
portant in determining the weight loss than previous storage temperature. 
Surface Browning and Decay after Two Weeks’ Storage 

The influence of the initial storage temperature on the development of 


surface browning of new potatoes is shown in table 2. In the majority 


of cases, less browning developed on potatoes stored constantly at 70°F. 
than on those stored at lower temperatures during the first week. The 
difference in the browning on potatoes stored constantly at 70° and those 
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stored imtially at 40° was especially significant, whereas browning on 
those trom the 30°) storage room was intermediate. Both mjury and 
exposure had a decided influence on the development of surface browning, 
but the effect of myury was greater than that of exposure. 

\dditional data on browning, not presented im the table, were taken. 
Phese data were concerned with the mtensity of the color and rapidity of 
development of the browned areas on tubers with different initial storage 
temperatures. The discolored areas were considerably darker and often 


hecame sticky on tubers that had been stored at 40°R. The individual 


tubers stored constantly at 70° showed the least intense surface discolora- 


| I: theet of length of exposure, type of injury and mitial storage 
temperature on weight loss of new potatoes during subsequent storage at 


Experiment No Weight Loss 


and Imitial 
Storage Temperature 


Treatment Mean atter ‘ 
ot leadicated Exposure Injury Temperature 

Injury Mean Mean 

Nom 2 Hours 4 Hours 

Per cent) Percent Per cent Per cent Per cent 

Experiment | 

40) 

UCoinjured 

70 

40) 

50) Feathered 

70 

Feathered 

50 and 

70 brutsed 


Exposure Mean (Per cent) 


Experiment 2 
4) 
Uninjured 
40) 
50 leathered 
70 
40) Feathered 
50 and 
7) brutsed 


Exposure Mean (Per cent) 


tor Experiment 1 tor Experiment 2: 
Preatment means Treatment means— 
5 per cent 0.170 5 per cent 0.201 
1] per cent 0.227 1 per cent 0.208 
Pemperature, exposure, Temperature, exposure, or 
or mjpury means injury means 


> per cent 0.098 5 per cent O.116 
per cent 0.131 per cent 0.135 


| 
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| 
1.77 1.53 1.07 | 
i 
0.52 0.53 

ll 0.43 0.42 O50 O46 

1.49 1.71 1.26 

1.35 1.48 1.34 1.45 1.05 
1.22 1.40 13% 1.04 

1.30 1.59 1.05 

1.20 1.27 1.44 1.43 

1.29 1.38 1.53 
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tion, and the discoloration of those from 50° storage was intermediate. 
The rate of development of the browned areas on the tubers during the 
tinal week of storage also showed considerable variation. At the end of 
the first week of storage potatoes stored at 70° showed the most browning 
and those stored at 40° showed the least. At the end of the second week, 
however, the relative amounts of browning were completely reversed ; 
tubers stored the first week at 40° showed the most browning and those 
stored the entire time at 70° showed the least. 

No decay caused by bacterial soft rot or other organisms was noted in 
either of the experiments. 


Tasce 2.—Effect of length of exposure, type of injury, and initial storage 
temperature on percentage of the final weight of new potatoes showing 
surface browning. 


Experiment No Surtace Browning 


and Initial Treatment Mean after 
Storage Temperature Indicated Exposure Injury Temperature 
“6 ‘ Mean Mean 
F. None 2 Hours 4 Hours 
Per cent) Per cent) Per cent) Per cent Per cent 
Experiment 1 
44.8 00.7 
Uninjured 19.0 20.9 28.0 30.0 
3. 29.9 
73.4 
Feathered 
Feathered 


and 
70 bruised 


/ 

5 

> 

5 


Exposure Mean ( Per cent) 


Experiment 2 

40) 

50 Uninjured 
70 

40 

50 Feathered 
70 

40) Feathered 
50 and 

70 bruised 


= SIS 


ite 


mie 


Exposure Mean (Per cent) 590.7 


1.S.D. for Experiment 1 L.S.D. for Experiment 2: 
Treatment means— Treatment means— 
5 per cent 11.1 5 per cent 11.3 
1] per cent 14.9 1 per cent 15.1 
Temperature, exposure Temperature, exposure 
or injury means— or injury means— 
5 per cent 6.4 5 percent 7.3 


per cont 8.6 ] per cent 9.7 


a 
| 
| 
| 
30.9 47.0) 50.2 
38.9 49.7 52.3 
20.0 22.1 30. 
61 10.3 22. 15.7 
4.3 6.0 13. 
86.9 SS. 67.8 
60.3 82.8 77. 72.0 56.0 
39.7 62.3 3 34.5 ee 
80.7 81.3 4 70.6 eee 
29.2 26.8 ] 
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[DISCUSSION 


Smith (10) reported that both transpiration and respiration were fac- 
tors in the loss of weight of potatoes in storage. Kimbrough (3), Appleman 


and Smith (2) and Appleman and Brown (1) presented evidence that 


there is an initial increase in rate of respiration when potatoes are shifted 


directly from a low to a higher temperature. In these studies there was a 


greater decrease in weight during the second week of potatoes that were 


shifted from 40° to 70°F. than in similar lots that remained constantly 


at 70°. It is apparent that avoidance of air temperature as low as 40° in 


transit and storage may be important in preventing weight loss of new 


potatoes. 


Many workers have shown that surface browning may occur at skinned 


or other injured areas (4. 6, 7, 8, 9). In a report on handling and 


shipping tests with new potatoes Barger and others (4) stated that at 


50° and 70°F. less browning developed at a Ingh than at a low relative 


humidity. In the present studies it is shown that even with high humidity 


the browning increased significantly when the tubers were shifted from a 


low to a higher temperature. It is apparent, therefore, that with new 


potatoes the initial storage temperature as well as the relative humidity 


has an important effect on browning. Artschwager (3) showed that 


myured surfaces ¢f potatoes do not form suberin or periderm as rapidly 


at temperatures of 40° and 50° as at 70°. The prevention of delay 


in the formation of these protective layers at the low temperatures used 


in these studies may explain in part the increased browning. It is also 


possible that other metabolic processes may be speeded as a result of a 


rapid change from a low to a higher temperature, and so an increased 


oxidation rate, as suggested by Rose and Fisher (&), may be responsible 


in part for the iereased surface browning. 


In these experiments an attempt was made to stimulate temperature 


conditions to which potatoes may be subjected during commercial handling. 


The data in these studies show that new potatoes stored at 40°F. lost 


more weight and browned more severely when transferred to higher 


temperatures than potatoes kept constantly at higher temperatures. The 


data also show that if temperature and humidity are favorable for the 


formation of protective layers at injured areas loss in weight and surface 


browning are decidedly reduced. 


SUMMARY 


Potatoes stored constantly at 70° F. for 2 weeks showed less surface 


brownmg than those stored initially (first week after treatment) at 
40° or 30> and then shifted to 70 
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. 


Potatoes stored at 70°F. after an initial storage period at 50° showed 
less weight loss and less surface browning than those stored initially 
at 40 

Tubers stored initially at 40°F. lost weight more rapidly after they 
were shifted to 70° than tubers stored constantly at 70 

Initial storage at 40°F. was decidedly detrimental to the general 


appearance of new potatoes. 
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*FICACY OF CERTAIN FUNGICIDES AGAINST POTATO 
LATE BLIGHT AND ASSESSMENT OF LOSS 
DUE TO THE DISEASE 
R. S. VASUDEVA 


AND 
R. N. Azap 


Division of Mycology & Plant Pathology, Indian Agricultural Research 
Institute, New Delhi, India 


( Accepted for publication, September 24,1951) 


INTRODUCTION 
Late Blight of potatoes caused by Phytophthora infestans (Mont.) de 
Bary. takes a heavy toll of the crop almost every vear in the Simla Hills 
which are one of the most important centers of potato production in 
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the country. The importance of the crop in these hills is particularly great 
since It serves as a source of seed supply to different parts of the country. 


No reliable figures regarding actual losses caused by disease are available, 


but at has been observed that in vears of severe attacks by the disease 


that field afters field planted to the potato crop is wiped out and ne 


vield worth the name ts produced from fields of this nature. The disease 


formerly was not considered to be of much importance in the plains of 


Northern India but since the introduction of cold storage facilities, when 


once the disease has appeared in a sporadic form, it is carried in the seed 


while m storage from one year to the other so that control of the disease 


requires very serious attention both im the hills and the plains. With 


this object in view some experiments to test the efficacy of different 


fungicides agaist Late Blight and assessment of loss caused by the 


disease were conducted at the Central Seed Potato Certification Station, 


aw Kufri, situated 9 niles away from Simla at an altitude of about 9,000 
feet. during 1948 and 1949. The results obtained are of vital imterest 


to the potato growers and are therefore recorded here. 


PERIMENTAL 


\ltogether 9% treatments imeluding control were used in our test in 


plots 136° x in quadruplicates, randomized blocks. Each set. of 


treatments consisting of a block was separated from the other set by 5 


lect and each plot was 4 feet apart in order to avoid as far as possible, 


ee sprav falling from one bed to the other. 
pray 
Me \s regards cultural operations and manuring, common practices that 


prevail in that tract were strictly followed and seed potatoes of /arjeeling 


' Red Round variety were planted on ridges 2 ft. apart. Seed tubers of 


almost umform size were used in these experiments. 


The treatments imeluded in these tests are given below: 


No Preatment Strength of Spray or Dust 


pounds per 100° gallons 


2 Dithane + zine sulphate + lime 1'.4+1+!. pounds per 100 gallons 
+ zine sulphate + lime pounds per 100° gallons 
+ + 'xth per cent D.D.T. 

4° Perenox per cent 2'. pounds per 100° gallons 
4 5 Pereneonx per cent 5 pounds per 100°) gallons 
» Burgundy Mixture 10:12'.:50 
7 Burgundy Mixture + D.D.T. 10:12', :50+4'gth per cent DDT 
Perelan Dust Ready-made dust available commercially 
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The spray in every case was applied at the rate of 100 gallons per acre 
whereas Perelan (Treatment 8) was dusted at 15 pounds per acre. 

The first application of any of the treatments was given on the 10th of 
July 1948, and the appearance of Late Blight was observed during the 
third week of August 1948. The occurrence of the disease in Simla Hills 


during 1948 was delayed because of the late monsoons. In the following 


vear the treatments were started on the 3rd of August 1949 in view ot 
the delaved appearance of the disease during the previous vear. The 
disease appeared at the end of the first week in August 1949, and in a 
more severe form than in 1948. The treatments were continued regularly 
at intervals of 10 days and a total of seven applications were made during 
a season. The spraying was done by means of a 4-oaks type pneumatic 
hand-spraver whereas dusting was carried out by a hand-worked rotary 
cluster. 

Efficacy of Different’ Fungicides:—The efficacy of different fungicides 
against Late Blight was determined by its effect on vield. With this 
object, the vield of individual plants was recorded in different treatments 
at the harvesting time. The data are set out in table 1. 

As the disease appeared in a more severe form during 1949 the effect 
of fungicides is more marked during that vear. Figure 1 shows the yield 
obtained under different treatments, arranged in order of efficacy against 
Late Blight. as julged by the average vield of 2 vears the experiments 
were conducted. 


per 100 plants under different: treatments 


Yield per plants* 
Treatments 1948 1949 

Lbs. Oz. Lbs. Oz 

Dithane 325 

Dithane + zine sulphate + lime 14.25 

Dithane + zine sulphate + lime + D.D.T. 2. 

Perenox 14 per cent 

Perenox '2 per cent 

Burgundy Mixture 

Burgundy Mixture + D.D.T. 

Perelan Dust 


Untreated Control 


* As the entire potato crop, including the experimental plots at the Central Seed Potato 
Certification Station, Kufri, is maintained in Virus-free condition, which necessitates 
the roguing of diseased plants, the yield records on 100 plants basis were taken. 
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higure | \verage vield for two seasons, 1948 and 1949, under different treatments 
arranged in order of efficacy on vield basis 


Phe data presented in table show that the yield in plots spraved by 
; percent Perenox and Burgundy Mixture is increased on the average 
by 714 and 139.5 per cent respectively as compared to the untreated 
cent used mn the experiments, no appreciable difference in vield is observed. 


Dathane, when used alone or in combination with zine sulphate + lime. 


controls, Comparing the two strengths of Perenox, ie. 44th and 12 per 


er zine sulphate + lime + D.D-T.. has given only slight control of the 
disease as judged by vield data. Perelan dust has proved superior to 
Dithane sprays, but it is much less effective than the other copper fungi- 
cides, wc. Burgundy Mixture and Perenox. 


Perenox and Perelan dust are copper compounds and are proprietary fungicides of 
Imperial Chemical Industries Ltd. while Dithane is an organic fungicide manufactured 
by Rohm & Hass Company, US A 
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Observations on the effect of different treatments on tuber size showed 
that comparatively larger sized tubers had been produced in the plots 


treated with Perelan dust. Burgundy Mixture, and Perenox in comparison 
to Dithane sprays and untreated controls. The untreated controls produced 
comparatively the smallest tubers in both the years. 

At the time of harvest the percentage of tubers found infected with 

Late Blight was recorded under different treatments with a view to study 
the relative efficacy of the various fungicides against tuber-rot in the 
field due to the disease. On the whole, there was very low incidence of 
Late Blight infection on the tubers. A comparatively higher percentage of 
infected tubers were, however, obtained in untreated controls and im the 
plots treated with Dithane sprays and Perelan dust. 
Assessment of Loss Due to the Disease:—The assessment of loss due to 
disease was carried out by taking visual observations on the percentage 
leaf area destroyed under different treatments on the basis of the Key 
formulated by the British Mycological Society (Anonymous, 1947) as 
well as on actual yield basis. Observations on the measurement of the 
disease were started soon after the infection was observed in the experi- 
mental plots and continued to be recorded regularly at an interval of 
10-12 days ull the crop completely matured. Thus the relative rates of 
spread of the disease under different treatments as well as the ultimate 
loss of leaf area due to the disease were studied. The observations 
recorded during 1948 and 1949 are summarized in tables 2 and 3 respec- 
tively : 

The data presented in tables 2 and 3 show that there is no fungicide 
which has been effective in keeping the foliage completely free from 
Late Blight infection. There is, however, appreciable difference in’ the 
ultimate loss of foliage in the plots treated with Perenox 4% per cent, 
Burgundy Mixture, and Burgundy Mixture + D.D.T. as compared with 
the untreated control. The three Dithane spravs and Perelan Dust have 
only retarded the progress of the disease for a short period, but ultimately 
the loss of foliage is almost equal to that in the untreated controls. Perenox 
when spraved in '4 per cent strength has proved to be less effective, 
as regards the ultimate loss due to Late Blight, than 42 per cent spray 
or Burgundy Mixture, but is superior to Dithane sprays and Perelan 
dust. The relative rates of spread of the disease on the basis of the 
percentage leaf area destroved on different dates under each treatment 
during 1949 is shown in figure 2. 

As regards the relationship between the amount of leaf area destroyed 
and the vield, there are two aspects involved: (1) the influence of 
varying rates of progress of the disease during its course upon the 
ultimate vield, and (2) vield in relation to the total ultimate loss of 
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TABLE 2.—.lverage percentage loss of leaf area destroyed on different 
dates under different treatments during 1948 
Percentage Leat Area 
Preatment Destroyed 
0.9.48 22.9.48 

Dithane : 95 
Dithane + zine sulphate + lime 
Dithane + zine sulphate + lime + D.D.T, 
Perenox '4 per cent 
Perenox per cent 
Mixture 
Burgundy Mixture + D.D.T. 
Perelan Dust 


Untreated Control 


3.—.lverage percentage loss of leaf area destroyed on different 
dates under different treatments during 1949 


SI Percentage Leaf Area Destroyed a 
No reatment S849 INS49 12949 23.949 7.10.49 


Dithane O05 31.25 4 97.5 100 


2 Dithane +4 zine sul- 


phate + lime 0.075 


Dithane + zine sul 
phate + lime 4 
0.05 


Perenox ‘4 per cent 0.075 
Perenox per cent 0.00 
Burgundy Mixture 0.05 


Burgundy Mixture 4 
0.05 


Perelan Dust 0.075 } d 31.25 ’ 90 


Untreated Control 0.05 37. : 96,25 100 100 


During 1948 as the disease had appeared in the 3rd week of August and the crop 
completely matured by the last week of September, only 3 > observations on the 
percentage of leaf area destroyed could be recorded during the season, whereas in 
1949 the disease was first observed during the first week of August and the crop became 
ready tor harvest toward the middle of October, a total of six observations was 
recorded. 
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foliage. A comparison of yield data, provided in table 1, with the cor- 
responding figures of average percentage loss of leaf area destroyed by 
the disease on different dates during 1948 and 1949, presented in tables 2 
and 3 respectively, show that the rate at which the disease progresses and 
the total period during which the foliage remains considerably green as 
a result of protection provided against the disease by the application of 
different fungicides greatly influence the ultimate yield. For instance, the 
ultimate loss of leaf area destroyed by the disease is almost equal in the 
plots spraved with Dithane alone and the untreated controls, but the vield 
is higher in the former than in the latter, and this difference was much 
more marked during 1949 when the disease affected the crop for a 
longer period. This is obviously caused by the fact that the disease pro- 
gressed far more rapidly in untreated controls than in the plots treated 
with Dithane, although the ultimate loss of foliage is almost equal im 
both. Figure 3 shows the relationship between the ultimate amount of leat 
area destroved by the disease and the vield under different treatments on 
the basis of the results obtained during 1949. It is evident that although 
there does not exist an absolute correlation between ultimate loss of 
leaf area caused by the disease and the yield, it is apparent that the 
vield increases with decrease in the loss of leaf area and vice versa. 

For estimation of actual loss caused by the disease, according to Chester 
(1950) under such conditions, the truest measure of loss is expected to 
he the difference between the “best” treatments and the untreated control, 
and because even the “best” treatments frequently do not give 100° per 
cent control of the disease, only relative and not absolute loss can be 
measured. Therefore, taking into consideration the average yield of 43 
pounds 0.3 ounces obtained in the plots treated with Burgundy Mixture 
which has given the best control in terms of yield as compared with the 
average yield of 17 pounds 15.35 ounces obtained in untreated controls, 
the loss due to Late Blight under the conditions prevailing in higher hills 
of Simla region is 58.2 per cent. However, the net gain in yield due to 
the beneficial effect of Burgundy Mixture, which has proved to be most 
efficacious, is 139.5 per cent over untreated controls. 

Economic Aspect of Spraying:—The figures of average yield obtained 
under different treatments during the two years the experiments were 
conducted show that in the plots sprayed with '4 per cent Perenox and 
Burgundy Mixture the yield is increased by 71.4 and 139.5 per cent 
respectively compared with the controls. The total cost of seven sprayings 
(100 gallons each) per acre, which is the maximum number of sprays 
to be applied throughout the crop season under the worst conditions of 
the disease. calculated on the basis of prevailing market rates at Simla 
(Perenox @ Rs. 154/6/— per 70 pounds, copper sulphate G@ Rs.—/10/9 
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per pound and washing soda @ Rs.—/3/5 per pound) is Ks.38/9/6 per 
acre with '4 per cent Perenox and Rs. 131/7 per acre with Burgundy 
Mixture (10:12'2 :30). These figures of cost of spraying do not, however, 
melude labor charges. 

In addition to increased returns per acre, the rotting of tubers both in 
the field as well as in storage is prevented and the potatoes, being free 
from infection and blemishes caused by the disease, bring a higher price 


both for seed as well as table purposes. 


[DISCUSSION 


The data presented show that none of the fungicides tested can 
completely control the disease. Spraying with Burgundy Mixture and 
Verenox, however, considerably retards the progress of the disease both 
regarding its incidence as well as intensity of infection in affected plants, 
thereby reducing the ultimate loss. No appreciable difference in yield has 
heen observed in the two treatments where '4 and '2 per cent Perenox 
have been used. The effect of different treatments is more marked in the 
data presented for 1949, since the disease appeared in a more virulent 
form during that vear. Under conditions of high rainfall prevailing in the 
higher lulls of the Simla region, only that fungicide which can withstand 
frequent rams can be effective. It may be pointed out here that there 
were almost continuous rains during July-August, so much so that there 
was usually a drizzle or rain shortly or even immediately after the appli- 
cation of treatments. During the critical period for the disease the humidity 
was above SO per cent and most of the time above 90 per cent. It is apparent 
therefore, that Dithane + zine sulphate + lime which has been reported 
to effect appreciable control of the disease almost entirely failed under 
conditions prevailing at Kufri. Vaughn and Leach (1947) also found that 
Dithane + I.D ZT. failed to control the blight when applied to a large 
commercial field and came to the conclusion that because of variations 
in climatic conditions, spray materials vary in their effectiveness in different 
localities and that under conditions of a heavy epiphytotic of Late Blight 
comening with a continued wet, rainy period, Dithane + D.D.T. is 
net se ettective as Bordeaux + D.D.T. Dykstra (1948) also observes 
that one of the drawbacks of this new fungicide (Dithane + zine sulphate 
+ lime) is that it is fairly unstable, and the results obtained in different 
sections of the country (ULS.A.) are not always consistent, and that in 
some of the Northern States Dithane was not effective in controlling Late 
Blight. During the course of the present experiments at Kufri it was 
further observed that Dithane remained effective only for a few days 
atter appheation, after which it appeared to have lost its effect and failed 
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to check the progress of the disease. Ruehle (1947) also found that spray 
of Dithane + zine sulphate + lime remains effective only from 7 to 8 
days on potato foliage. He has further reported that in Florida where 
Dithane + zine sulphate + lime has proved to be most effective against 
Late Blight, rains are infrequent during the season of the potato crop. 
*4.72 Rs= 15S 


SUMMARY 


Burgundy Mixture and Perenox have been shown to be most effective 
in the control of Late Blight of potatoes and the increase in out-turn 
effected by these was 139.5 and 71.4 per cent, respectively. Dithane almost 
completely failed to effect any appreciable control of the disease under 
conditions prevailing in the higher hills of Simla region. 


No absolute correlation between the ultimate loss of leaf area destroyed 


by the disease and out-turn have been observed. A general indication has, 
however, been obtained that the vield decreases with increase in the loss 
of leaf area and vice versa. It has further been shown that the rate at 
which the disease progresses and the total period during which the foliage 
remains green as a result of protection provided by the fungicides against 
the disease, greatly influence the vield. 
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Thanks are due to Dr. S. Ramanujam for providing facilities at Kufri for the period 
June to October 1949 when the station was transferred to the Central Potato Research 
Institute. 
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WILLIAM H. MARTIN HONORED BY THE 
POTATO ASSOCIATION OF AMERICA 


Dr. William Hope Martin, dean of the College of Agriculture and 
director of the Agricultural Experiment Station and Extension Service, 
Rutgers University, was born June 3, 1890, in Carlisle, Pennsylvania. 

He received his bachelor of arts degree from the University of Maine 
in 1915. Rutgers University awarded him his master of arts degree in 
1917 and his doctor of philosophy degree in 1918. 

From 1915 to 1918 Dr. Martin was research assistant in plant pathology 
at New Jersey Agricultural Experiment Station. He was associate plant 
pathologist there from 1919 to 1923 and pathologist since 1923. In 1926, 
he was named professor of plant pathology. He has been dean of the College 
of Agriculture and director of the experiment station since 1939. In 1945, 
he was appomnted director of the Extension Service. 

During World War I, Dr. Martin served as a second lieutenant in 
the Army Air Forces. 

Dr. Martin first became interested in potatoes when assigned to work 
on blight and scab control work about 1918. He was soon assigned to 
work on all types of potato research including fertilizer analysis and 
placement research devoted much time to control of scab by use of 
sulfur, and discovered a close relationship between scab development and 
soil motsture. 

He became secretary of the New Jersey State Potato Association soon 
after its organization in 1919 and served in that capacity until 1948. 

Dr. Martin was elected president of the Potato Association of America 
in 1923 and Seeretary-Treasurer, and Editor of the American Potato 
Journal in 1933, a post which he held until 1948 when he relinquished the 
Secretary-Treasurer post to two successors but continued to act as Editor 
ot the Journal to date. 

Dr. Martin has guided the Potato Association through many difficult 
situations and has made the American Potato Journal a high class 
scientific Journal which is recognized as the scientific spokesman on white 
potatoe research throughout the world. 

In addition to his first love; potatoes, Dr. Martin is a recognized leader 
momany other agricultural fields. 

In 1935 Dr. Martin was named director of research at the experiment 
station after serving a year as acting director during a leave of absence 
of the late Jacob Goodale Lipman, whom he succeeded in 1939. 

When the War Production Board in June, 1942, was confronted with 
a shortage of nitrogen, Dr. Martin was named consultant on chemicals 
to advise on farm fertilizers. He served part time in Washington and 
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able to effect substantial savings to industry and farmers through reducing 
the multiplicity of grades of fertilizer being produced. 

During World War Il, Dr. Martin's services were enlisted by the 
Federal Security Agency in conducting secret wartime research. 

During 1948 he devoted much time to the Committee on Agriculture 
of the Commission on Reorganization of the Executive Branch of the 
Government, (the “Hoover Commission”) which studied the possibilities 
of streamlining the United States Department of Agriculture. 

Other organizations in which he holds membership include: American 
Assoc ation for the Advancement of Science, American Phytopathological 
Society, Sigma Chi, Alpha Zeta and Sigma Ni fraternities. 

For relaxation, Dr. Martin fishes, and vacations usually find him angling 
in Maine. His fondness for the sport was recognized by the New Jersey 
Potato Association in 1945, when members gave him a canoe with an electric 
outboard motor, along with other gifts, in appreciation of the 25 years 
he served the association as corresponding secretary. Dr. Martin promptly 


named the canoe “Spud.” 

The Potato Association of America has been fortunate to have such 
an outstanding leader as the Editor of its Journal and it is with great 
pleasure that we bestow on him at this Annual Meeting an Honorary Life 


Membership in the Potato Association of America. (J.C. Campbell) 


JOHN TUCKER HONORED 

xorn in England in 1883, John Tucker entered the Royal Navy in 
1897 and travelled extensively. He was in the China, Korea and Japan 
area from 1902-1905 during the period of the Russo-Japanese war. 

leaving the sea, he went into partnership with a brother in Ontario, 
Canada, in a vegetable crops and early potato production project in 1906, 
which continued until the outbreak of the first World War in August, 
1914, when he joined the Canadian Naval Service and served at sea again, 
until 1918. 

The Dominion Botanist, Dr. H. T. Gussow, secured John Tucker's 
release from sea duties and, after a period of specialized training under 
the late Dr. Paul A. Murphy, the virus disease specialist at that time, 
he introduced seed potato certification work into Manitoba in the spring 
of 1919 and later that year into Saskatchewan under the direction of the 
late Dr. W. P. Frazer, Plant Pathologist. 

In 1920, he qualified as District Inspector in charge of seed potato 
certification work in Ontario (where the work had been under way since 
1918) and continued in that capacity with headquarters at the Agricultural 
College, Guelph, until appointed Chief Inspector of the Dominion Certi- 
heation Services at Ottawa in 1927, He continued in the latter service 
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until lus retirement im 1946, For the last two vears of his service he was 
on loan to the Special Products Board as Manager of the Potato Section 
to regulate the sales and marketing for export of certified seed potatoes. 

During his twenty-seven vears with the Dominion Certification service 
john Tucker travelled from coast to coast in Canada many times, and 
attended most of the principal potato field days as guest speaker. He was 
also a frequent visitor to the United States, and has spent much time 
in the potato fields of many other lands. For many vears he was a regular 
attendant at the annual potato field days in Virginia, Maryland and New 
Jersey. In the late nineteen thirties he spent several months visiting all 
the principal potato growing areas throughout the United States from 
Maine to Calitormia. He was in Cuba on two occasions at the invitation 
of the Cuban Government and he visited, on) special assignment, the 
countries of Colombia, Ecuador, Peru, Chili, Argentina, Uruguay. Brazil, 
Costa Riea and Mexico. 

John Tucker was a member of the Potato Association of America from 
1920 to 1946. In the early thurties he was a member of the Executive 
for several vears and was President of the Association for the vears 
1934 and 1935. He subseribed to the Journal from its inception, and 
contributed many articles for publication throughout the years. He was 
also a member of the Canadian Phytopathological Society from its inception. 

(ther mterests in potato mprovement work included potato judging 
at furs and Boys and Girls Club work. He has judged all the potato 
entries at the Royal Agricultural Winter Fair, Toronto, Canada, from its 
start im 1923 until 1946, and has judged practically every other large potato 
exlnintion throughout Canada at one time or another, and at some in 
the United States of America including the well-known “Top-O- Michigan” 
potato shows. In the Bovs and Girls Club Work, he prepared the contests 
tor the potato section at the National Competitions from the beginning of 
that organization, and until recently judged the competitions and the Club 
entries at the annual tinal shows. He was recently honored for this work 
hy bemg voted Honorary Member of the Canadian Council on Boys and 
Carls Club Work. 

Dechning health in 1945 made it advisable to reduce his activities, but 
quiet country living at his old home in the Province of Ontario fortunately 
has resulted m some improvement and he intends to continue the treatment 
for a while longer. John Tucker says he feels greatly honored to be 
chosen as the recipient of an Honorary Life Membership in the Association 
and remembers with gratitude the personal contacts he made with so many 
members and their unfailing kindnesses towards him on every occasion 
in his long association with them. 


—N.M. Parks 
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BAILEY EDGAR BROWN 


IN MEMORIAM 
BAILEY EDGAR BROWN 


November 10, 1879 Mareh Y, 1951 


Bailey Edgar Brown was born in Cookeville, Tennessee, and, mm 1899, 
at the age of 20, received lis B.S. degree from Alabama Polytechnic 
Institute. The same year he was appointed assistant in bacteriology at 
Alabama Agricultural College and in 1900 received his M.S. degree. 

Mr. Brown entered the United States Department of Agriculture in 
1YO1 as a scientific aid in the Bureau of Soils. He participated actively in 
the early work of the Bureau under the leadership of Professor Milton 
Whitney, and in 1907 was assigned to Pennsylvania State College where 
for four years he conducted special cooperative studies on soil fertility 
problems. After his return to Washington, he was transferred to the 
Bureau of Plant Industry as biochemist in the Division of Soil Fertility 
Investigations under Dr. Oswald Schreiner, where he served in_ this 
Division for more than 25 vears. Later he was transferred to the section 
of the Bureau concerned with Potato Investigations at the Plant Industry 
Station, Beltsville. Maryland. He retired from the Department July 26, 
1946, as senior biochemist after 45 years of service. After retirement he 
acted as agricultural advisor to the Summers Fertilizer Company of 
Baltimore, Maryland, for approximately 2 years. 

Mr. Brown's long career soil fertility work resulted numerous 
government publications and many articles in scientific journals, the total 
numbering more than 125. His most outstanding contributions dealt with 
the nutritional and cultural practices of potato production. It was largely 


through his efforts that the band placement method of fertilizer application 
for potatoes was thoroughly tested and the value of concentrated fertilizers 


demonstrated. His ability to see the farmer’s viewpoint and to seek solutions 
to technical problems directly on the farms was outstanding. His experi- 
mental work throughout the years in cooperation with potato growers, 
experiment stations, and county agents stands as an excellent example of 
highly successful cooperative effort leading to valuable scientific and 
practical results. 

Dr. Brown was a long-time member of the Potato Association of America 
and the American Society of Agronomy. He is survived by his widow, Mrs. 
Mary E. Brown of 1207 Delafield Place. NW. Washington, D. C.. and one 
daughter, Elizabeth, of the same address. 


G.1°.C. Houghland 
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HENRY TALMAGE 1871-1951 

Henry R. Talmage, for over half a century an outstanding figure in 
Long Island agriculture, died on Sunday evening, January 28, 1951, at 
his home in Baiting Hollow. His death occurred a month after his 79th 
lnrthday. 

Best known as a farmer, a leader in farm organizations, and the head of 
a major produce and supply company. Mr. Talmage’s seemingly limitless 
energy found expression in many other fields. He died on the eve of the 
fruition of a great community project of which he was the chief author. 
\s a founder and president of Central Suffolk Hospital, he was to a large 
degree responsible for the building of the new $825,000, hospital in River- 
head, which opened the week following his death. 

Descended from an old Long Island fanuly, Mr. Talmage was born in 
Westhampton on Dec. 28, 1871, the son of Nathaniel Miller Talmage 
and Mary F. Raynor Talmage. Ten years later, his father, a civil war 
veteran, moved his family across the Islaml to a farm in Baiting Hollow. 
There the son began his long and successful career as a farmer, and in 
the vears following his succession to the ownership the original parcel 
of some LOO acres was expanded to the Friar’s Head Farms of today 
with its more than 200 acres of highly productive land, 

In a day when “book farming” was a term of disparagement, Henry 
Talmage prepared for his chosen profession by taking the short courses 
at the State College of Agriculture at Cornell. There his formal education 
ended, but his thirst for knowledge was never satiated througheut his long 
lifetime. 

He studied marketing with the result that in 1901 he and several fellow 
yrowers organized the Long Island Cauliflower Association, which now, 
in its fiftieth anniversary vear, is among the largest and most successful 
marketing agencies in the United States. For nearly 35 vears Mr. Talmage 
served the association as either president or vice-president and he was 
director for an even longer period. 

\ quest for disease-free seed potatoes led indirectly to the formation im 
1922 of the Long Island Produce and Fertilizer Co., Inc. Mr. Talmage 
and his good friend and neighbor, the late Chauncey H. Young, were the 


co-founders. He succeeded Mr. Young as president of the company and 


served in that capacity until his death. 

Mr. Talmage’s many contributions to agricultural progress were given 
recognition im 1920 when he was designated a master farmer of New 
York State. \bout the same time, he was appointed to the State Agricultural 
Advisory Committee by the then Governor, Franklin D. Roosevelt. For 
10 vears, on Mr. Roosevelt's nomination, he served on the State Banking 
Board as spokesman for the farming interests of the Empire State. 
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He was founder of the Suffolk County Farm Bureau and served on its 
executive committee. He was instrumental in the formation of both the 
State Farm Bureau Federation and the American Farm Bureau Federation, 
and was for 12 vears a director of the state agency. He served as a director 
of both the National Plant Breeding Association and the Northeast Potato 
and Vegetable Council, and was an organizer of the more recently estab- 
lished National Potato Council. 

Nearly 30 vears ago Mr. Talmage and several other growers put up 
the money for a Cornell fellowship, under which a graduate student 
investigated the disease and insect problems of the cauliflower industry. 
This led to the establishment of the Long Island Vegetable Research Farm 
at Baiting Hollow, as a branch of the Cornell Experiment Station. Mr. 
Talmage spearheaded the drive for the original legislative appropriation 
and has since cooperated in expanding the farm plant and the station's 
services to farmers. 

In addition to his numerous organizational activities, Mr. Talmage 
pioneered many agricultural advances. He had a leading role in_ the 
mechanization of Long Island's farm plant in the 1920's and 1930's. His 
Baiting Hollow farm has long been a proving ground for new crops, new 
methods, and new machinery. With it all, he has kept exact and elaborate 
records covering all phases of the operations of Friar’s Head Farms, and 
he was considered the final authority on local crop costs and returns. In 
late years his work in introducing and popularizing portable overhead 
irrigation on long Island has had a profound effect on the agriculture 
of the region, where today over 8O per cent of the farms are irrigated. 

Mr. Talmage was an organizer and director of the Riverhead Hotel 
Association, which owns and operates the Hotel Henry Perkins. He was 
a member of the Baiting Hollow Congregational Church, the Riverhead 
Rotary Club, the Sound Avenue Grange, and the Riverhead Masonic Lodge. 

It has been said of Mr. Talmage that it was pure torment to him to 
see a job and be compelled to leave it undone. This was as true in civic 
or community work as it was on his own farm. In him were combined 
the gift of vision together with a hard core of practicability and common 
sense and a rare ability to get things done. For all his attainments and the 
very considerable prestige that accomplishment brought him, he remained 
a modest and unassuming man, a good friend, and a considerate and helpful 
neighbor. 

Mr. Talmage is survived by his wife, Mrs. Ellen Wells Talmage; a 
son, Nathaniel A. Talmage; who has been a partner in farming enterprises ; 
a daughter, Mrs. Christine Bayes of Breckenridge, Michigan, and a sister, 
Mrs. Caroline B. Hulse of Riverhead. George Cushman 
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Ingolfur Davidsson. (Reprinted from Research in Agriculture. ) 


RESEARCHE IN POTATOES 


During the vears 1937-1950 an investigation was made to find out 


whit 
tield 


have 


hh plant diseases affect the main crop plants in Iceland both m the 
and in green-houses, Various measures of control of the diseases 


heen tried. At the same time the spread of the various plant 


diseases Was investigated and the losses caused by them estimated. 
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mvestigation has shown : 


that most plant diseases on out-of-door plants have existed in the 
country for a long time, e.g. Late Blight, Blackleg and Common 
Scab of the potato. 
stigation of the most miportant plant diseases. 
Diseases of the Potato Late Blight is known in all parts of the 
country, but does not cause serious losses except in the Southern 
part where it is met with every vear, although it causes much 
greater losses in some years than others. Since 1918 Late Blight 
has casued serious losses in 1] seasons. It usually appears so late 
in the season that the foliage does not suffer until the beginning 
of September. Therefore it does not cause a great decrease in 
the total vield, but reduces considerably the value of the crop owing 
to damages during storage. Two sprays with Bordeaux mixture 
or Perenox have been found to diminish the damages from 20-40 
per cent to 2-5 per cent in bad blight vears. The most susceptible 
are the “indigenous” lcelandic varieties (the Red Potato, the 
Blue and the Akranes), the “Gulloga™ (an old Swedish variety ) 
and Early Kose. The early varieties Arran Pilot, Arctic Seedling 
and Webb's Early are also affected considerably. Less susceptible 
are Ben Lomond, Great Scot, Up-to-date and Eigenheimer. The 
Mest resistant varieties are Alpha and Ackersegen. 
Blackley (Bacillus phytophthorus) is known in all parts of the 
country, but is most prevalent in the South-West, where most 
of the imported “seed” potatoes are used. Kerr's Pink ts the most 
susceptible variety and this has greatly reduced the popularity of 
this variety. All other varieties, wihch have been tested, have been 
found to be somewhat susceptible, except the Red Icelandic Potato. 
The disease appears usually so late in the season that it is difficult 
to sort out the affected plants. Usually 2-4 per cent of the crop 
is affected with Blackleg. 

Vosaie (virus) is often carried with foreign “seed” potatoes, 
but does not spread much due to the fact that aphids are rare on 
potato foliage. 
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ARMOUR’S BIG CROP® 
MAKES BIGGER YIELDS 


of Quality Potatoes 


Successful potato growers know the value of Armour’s 
Big Crop Fertilizers. They know from experience that 
Big Crop helps them make bigger yields of smoother, 
more uniform potatoes. Free-drilling Big Crop is avail- 
able in an analysis especially prepared for soils and 
cropsinthisarea. It’s carefully blended, specially cured, 
always dry and free-flowing. See your Armour agent 
today, and place your order for Armour’s Big Crop. 


ARMOUR FERTILIZER WORKS 


SPRAYING or DUSTING 
USE 
“OHIO SUPERSPRAY” HYDRATED LIME 


with a guaranteed fineness of 99'/2 % passing a screen having 
105625 openings per square inch. It contains magnesium and 
calcium. Insures greater coverage and yields. 


OHIO HYDRATE & SUPPLY COMPANY 
WOODVILLE, OHIO 


Manufacturers of Various Forms of Lime 
and Limestone Products 
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“My Gosh-h 
Summers on that one!” 
THE SUMMERS FERTILIZER CO., INC. 


Totman Building * 210 E. Redwood Street 
BALTIMORE 2, MD. 


You Can Get Larger Yields 
of U.S. No. 1 Potatoes with 
Soluble Magnesium 


Water-Soluble 
Double Sulfate of Potash-Magnesia 


Soluble magnesium in mixed fertilizers is helping growers increase yields of 
potatoes in many areas. To get larger yields, and at lower cost, on magnesium- 
deficient soils, it is important to use soluble magnesium. The most practical and 
economical way to apply soluble magnesium is with fertilizers containing 
Sul-Po-Mag. Sul-Po-Mag is a properly balanced combination of potash and 
magnesium, both in soluble form. So be sure to ask for a fertilizer containing 
Sul-Po-Mag; leading fertilizer manufacturers include it in their quality grades. 


POTASH DIVISION + INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
General Offices: 20 North Wacker Drive, Chicago, 6 
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Compare planting performance! 
With an accurate, fast-working 
John Deere potato planter, you 
can take full advantage of favor- 
able ground and weather condi- 
tions. The famous John Deere 
12-arm picker wheel works with 
exceptional efficiency . . . assures 
98 to 100 per cent pickup of seed 
... greater accuracy of drop... 
uniform spacing in the row... 
and uniform depth. Both the one- 
and two-row planters have the 
new, large-capacity seed and fer- 
tilizer hoppers. 


when the Digger's a 


Con:pare digging performance! 
You will dig cleaner with less 
bruising . . . command higher 
market prices ... when you rely 
upon the dependable John Deere 
Level-Bed Digger. Available in 
one-row or two-row; also the 
Double Level-Bed which elimi- 
nates “between the rows” trash 
clogging . . . digs two rows as 
one. Whichever you choose, you 
get John Deere strength and 
simplicity, lift control from trac- 
tor, and many other important 
features for long, efficient service. 


Get full information from your John Deere dealer. 
Write today for free literature. 


JOHN DEERE, Moline, IIl. 


Quality Potato Tools For More Than 60 Years 


“Measure PERFORM 
JOHW DEERE 
choose 
Plant 4 
Accurately at | 
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Make sure your 


Growers report better protection with 


[RON AGE Row Crop Sprayers 


ATISFIED Iron Age users say: 

“Sprayed over 155 acres the full sea- 
son without putting a wrench to my 
pump”... “Iron Age saves me money 
because I never have any pump trouble” 
... “Get better coverage with Iron Age 
than any other sprayer!"’ Iron Age builds 


IRON AGE All-Purpose Sprayers 


Here's the true all-purpose sprayer—ideal 
for spraying cattle, fire fighting, disinfec- 
tant work, white washing, weed control, 
insecticide and fungicide applications. 
Iron Age makes general purpose sprayers 
in sizes and capacities for every need. 


row-crop sprayers in all sizes and capaci- 
ties to meet every grower's needs. The 
famous Iron Age pump takes a beating 
season after season, without breakdowns, 
delivers the high pressures needed for 
thorough coverage. See these sprayers at 
your Iron Age Dealer's. 


WRITE TODAY for complete information 
to: A.B. FARQUHAR CO., Farm Equipment Div., 
2901 Duke St., York, Pa. Branches in Colum- 
bus, Ga., Palo Alto, Calif., and Dallas, Texas. 


YORK, PA. 
POTATO AND VEGETABLE PLANTERS + — TRANSPLANTERS 


SPRAYERS DUSTERS + POTATO + WEEDERS 
MANURE SPREADERS CONVEYORS JUICE PRESSES 


PLANT AND SPRAY THE [ROM AGE WAY 


University Mi ; 
t 
Aro. Michigan 
= 
row crops OFF! 
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